logical arousal, emotional labeling, power issues, neighborhood influences, unemployment, and the effect of cultural and societal characteristics.
Also, treatment models can be found that touch on all aspects of the biopsychosocial model. For instance, Goldner and colleagues (Goldner, Penn, Sheinberg, & Walker, 1990) have utilized a family systems orientation to conceptually link the biological, psychological, and social roots of skewed gender identities in partners presenting with domestic violence complaints. Further, the adoption of a biopsychosocial approach is consistent with newer federal funding initiatives that recognize and encourage interdisciplinary research and intervention approaches, in essence directing attention to biological components in addition to social science factors.
The research literature on interpersonal violence has been moving toward the integration of these three perspectives. While not fully biopsychosocial in their conceptual underpinnings, some studies within the interpersonal violence literature have generated data that directly speak to the interactive nature of certain biological, psychological, and social phenomenon. For example, Dabbs and Morris (1990) found that relationships between testosterone and antisocial tendencies in a sample of males were moderated by their socioeconomic status. Julian and McKenry (1993) reported that men's intimate relationship quality and depression levels predicted male violence toward female partners, although alcohol usage and testosterone were not significant predictors in this study. And Leonard and Blane (1992) , in a national sample of young men, found that the relationship between alcohol use and marital aggression was moderated by both the male's level of hostility and level of marital satisfaction.
The purpose of this study is to develop a model that incorporates salient predictors from the biological, psychological, and social domains that traditionally have been associated with domestic violence. The relative contribution of each domain, as well as selected interactions within and across domains, is also assessed. This article focuses on husbands' abuse toward wives because this is by far the most common form of domestic violence (Stets & Straus, 1989; Van Hasslet et al., 1988) .
OVERVIEW OF THE CONCEPTUAL DOMAINS

Biological Factors
Meyer-Bahlburg (1981) contended that to understand aggression, there is a need to increase our understanding of the role of androgens. A recent comprehensive literature review has indicated that, in a majority of studies, high testosterone levels tend to covary with high probability of aggressive behaviors, dominance status, and pathologic forms of aggression (Archer, 1991 Rada (1978) , in a study of rapists, child molesters, and normal controls, found significantly elevated plasma testosterone levels in subjects judged most violent.
In a normative sample of over 4,000 male United States military veterans, Dabbs and Morris (1990) found that individuals higher in testosterone more often reported the following: having trouble with parents, teachers, and classmates; being assaultive toward other adults; going AWOL in the military; using hard drugs, marijuana, and alcohol; and having more sexual partners. Udry (1989) also found that testosterone levels were related to a variety of problem behaviors among a sample of male adolescents.
Studies of the relation between testosterone and marital relations have focused on coital frequency but little else (Booth & Dabbs, 1993) . Because testosterone has consistent and moderately strong links with aggression, dominance, depressed occupational achievement, and antisocial behavior such as fighting, nontraffic arrests, drug use, and sensation-seeking, it would appear that elevated testosterone has the potential to affect marriage adversely (Booth & Dabbs, 1993) . The recurring link between testosterone and aggression and antisocial behavior could mean that men with high testosterone levels tend to carry contentious and hostile behavior into relationships with the opposite sex. Booth and Dabbs (1993) found in their sample of former servicemen that testosterone was positively and linearly related to every aspect of marital quality, including hitting or throwing things at spouses. Similarly, Julian and McKenry (1989) found a negative relationship between testosterone and marital happiness in a study of middle-aged males.
Another biological indicator of violent behavior is serotonin-the ubiquitous neurotransmitter that modulates the action of other brain chemicals. A variety of violent, impulsive behaviors has been associated with low levels of serotonin as measured through prolactin levels (Burrowes, Halles, & Arrington, 1988; Coccaro et al., 1989) . Serotonin, however, does not covary with testosterone. Testosterone is thought to be more strongly correlated with outward-directed aggressiveness and lack of socialization than it is with impulsiveness, whereas serotonin is hypothesized to be related to impulsive aggression (Virkkunen & Linnoila, 1993 (Pernanen, 1991) . The first is a pharmacological approach, which asserts that postdrinking violence results from alcohol acting as a catalyst for physiological changes that lead to disinhibited behavior; however, such explanations fail to identify the internal physiological mechanisms and overlook the influence of social processes on behavior. The second, a sociocultural approach, focuses on learned and shared beliefs from the cultural milieu that allow drinkers to place the responsibility for violent behavior on alcohol. What is clear from the research is that the relationship between alcohol and violence is shaped in ways as yet undetermined by a combination of individual, situational, and sociocultural factors that mediate the physiological effects of alcohol consumption (Martin, 1992) .
Some recent data have attempted to link testosterone levels to alcohol in the etiology of spouse abuse. Data indicate that men with high levels of testosterone are more apt to suffer from alcohol abuse (Dabbs & Morris, 1990 A similar interaction has been found in terms of serotonin levels. Low serotonin levels are associated with a tendency to exhibit impulsive violent behavior under the influence of alcohol. This is especially true for those with psychiatric diagnoses such as antisocial personality disorders (Virkkunen & Linnoila, 1993).
Social Factors
A social perspective on domestic violence places physiological and psychological variables within a wider explanatory framework that considers the impact of social institutions and social structures on social behavior (Gelles, 1993b) . Empirically, much of this work has been centered in a social stress or life events paradigm.
Gelles (1987) stated that a consistent finding in domestic violence research is that violence is highly related to social stress. Life events research has indicated that negative life events, especially those threatening the status of the traditional male role, are highly related to spousal abuse (Gelles, 1989; Steinmetz, 1987) . According to stress theory, stress reactions such as violence are mediated by coping resources; those men with lower incomes, poorer marital quality, less social support, and alcohol abuse have been found to be most vulnerable to violent reactions (Gelles, 1994; Steinmetz, 1987) .
Marital quality can serve as both a stressor and resource in the etiology of domestic violence. Gelles (1974) and Rounsaville (1978) have found that almost one-half of all cases of domestic violence are preceded by sudden transitions in intimacy. Leonard and Blane (1992) and Pernanen (1976) noted that marital conflict precedes marital aggression and that marital conflict may interact with alcohol use in predicting domestic violence. Goode (1971) contended that as marriages decline in satisfaction, a growing sense of anger and frustration emerges that increases the potential for violence. Inability to communicate and negotiate conflict has been found to be highly related to physical violence between spouses (Steinmetz, 1978) . Feminists and others view male abuse of female intimates as coercive control, growing out of a threat to male superior status in the marital relationship. Husbands who acknowledge and relate positively to their wife's autonomy are least at risk for violent behaviors (Steinmetz, 1987; Yllo, 1993) .
Social support, in general, is a major insulator for family violence. The ability to call on friends, family, and community for assistance appears to mediate violent reactions to stress (Gelles, 1994; Steinmetz, 1987 Abram (1989) contended that antisocial disorders may trigger violent behaviors often associated with alcoholism. She noted, however, that antisocial behavior has rarely been controlled for in studies of violence. And, as noted above, such disorders may interact with both testosterone and serotonin to predict violent behaviors (Virkkunen & Linnoila, 1993). From a more normative, life events perspective, psychological functioning is viewed as a resource that mediates the stress response to stress-producing events (Steinmetz, 1987) .
Based on this review of the biopsychosocial domains related to male domestic violence, we hypothesized that each domain would be independently related to male violence and that each domain would significantly add to the variance accounted for in a model containing all three do-mains. Because of the strong research support for social factors as predictors of domestic violence, it was proposed that this domain would account for more variance in the dependent measure than would psychological factors after the biological base was entered. Also, the following selected interactions within and across domains were hypothesized to contribute additional variance to the dependent measure: testosterone x alcohol use, prolactin x alcohol use, hostility x alcohol use, hostility x prolactin, testosterone x hostility, and relationship quality x alcohol use.
METHODS
Subjects
A total of 105 males (and their marital partners) were interviewed to test the hypotheses of this study. Three subjects were eliminated from the final data analysis because of incomplete interviews, resulting in a final sample size of 102. In order to be eligible to participate in this study, couples had to be married or considered married by common law (a minimum of 7 years of cohabitation). Thirty-four of the dyads were defined as violent, and 68 were defined as nonviolent according to scores on the Conflict/Tactics Scale (Straus, 1979) , indicating male physical violence toward a marital partner as reported by either spouse in the past year. The demographic characteristics of the sample are presented by violence status in Table 1 . The groups were similar in terms of all demographic characteristics with the exception of family income. The mean income (M = $26,644) for the violent group was significantly (p < .001) less than the nonviolent group (M = $44,539). The mean age of the violent group was 34.76 (SD = 9.71), and the mean age of the nonviolent group was 36.97 years (SD = 9.70). The violent males were married an average of 8.15 years (SD = 7.88), whereas the nonviolent males were married an average of 9.18 years (SD = 8.42). Most study participants were Caucasian, reported being either Protestant or Catholic, and self-evaluated their health status as good or excellent. In addition, the sample reported similar numbers of children, years of education, and years lived with their marital partner.
Procedures
These dyads were purposefully recruited through mental health center and therapist referrals and through newspaper advertisements in a large, Midwestern city. The request indicated that marital couples were sought to participate in a study of physical health and marital relationships. The vast majority of the dyads were obtained through newspaper advertisements (n = 93); only nine were therapeutic referrals. In return for their participation, potential subjects were promised $60 per couple ($30 for each spouse). Utilizing data from the authors' preliminary study, a medium effect size (f-square = .15) was used to calculate the necessary sample size.
The couples were initially screened by telephone for marital status and relationship quality in an attempt to get a larger number of maritally distressed couples. It was predicted that many of the distressed couples would also manifest violent behaviors. After the screening, an appointment was scheduled with each dyad for an hour-long face-to-face interview, the administration of a 15-minute paper and pencil questionnaire, and the drawing of a blood sample from the male. All subjects were individually interviewed by clinically trained interviewers, matched by sex of the subject. Male subjects were scheduled so that a sample of blood could be drawn between 9:00 a.m. and 10:00 a.m. The scheduling of the data collection was necessary to control for circadian influences on plasma testosterone levels. At the time of the blood draw, various other health measures were taken (i.e., blood pressure, pulse, urine, etc.). Data collection for all dyads took place at a university medical research center, and all health measures were obtained by registered nurses.
Instrumentation
Participants were asked to respond to a series of largely forced-choice interview questions and paper and pencil instrumentation. In addition, the blood serum of the males was analyzed for testosterone and prolactin levels as well as for illicit drug use. Use of prescription drugs was determined through responses to questions regarding general health status. 
RESULTS
The means, standard deviations, and ranges of the independent variables are presented in Table 2 , and the univariate correlations (Pearson's r) are presented in Table 3 with a log score used for the dependent measure for violence because of its skewed distribution (Moore & McCabe, 1989 ). As mentioned above, 34 of the couples were classified as maritally violent, that is, having experienced at least one male-initiated violent incident in the past year. Husbands who were violent reported 3.7 incidents of violence toward their wives, and their wives reported a mean of 3.3 incidents; the correlation between these spousal reports was statistically significant (r = .75, p < .001). These mean scores were lower than the Multivariate data analysis was conducted to assess the degree of relationship between the independent variables and the dependent variable. The independent variables were analyzed by structuring them into three groups of predictors (i.e., biological, social, and psychological). These groups first were introduced separately into the equation with the dependent measure, husband violence toward his wife. Although the dependent variable is continuous, it is censored. That is, there is a "piling up" of cases at its lower limit of zero. Thus, ordinary least squares regression, a common statistical analysis in much of the violence literature, is not an appropriate statistical technique in this study because it does not consider the concentration of cases at the lower limit of zero (Stets, 1991) . Tobit analysis was used instead because it provides maximum likelihood parameter estimates for equations in which the dependent variable is censored (Amemiya, 1974) . A log likelihood ratio is computed to test for statistical significance, and it has a chi-square distribution. Further, the Tobit model has a test analo- Tobit analysis of male violence toward a female intimate using the group of biological variables resulted in a significant equation. Alcohol use and testosterone were significant individual predictors in the equation, indicating that males with greater alcohol use and higher levels of testosterone express violence against their female partner more frequently. The Tobit analysis of male violence toward a female intimate using the group of psychological variables showed that only hostility was significantly related to the dependent measure, indicating that males with higher levels of hostility are more inclined toward violence against their female partner. The Tobit analysis of male violence toward a female intimate using the group of social variables showed that family income and relationship quality were significant independent predictors in the model. Males with lower family incomes and lower relationship quality appear to express violence toward their female partner more frequently (see Table 4 ). The complete Tobit model indicated that only alcohol use, family income, and relationship quality were significantly related to domestic violence, with testosterone remaining marginally significant (See Table 5 ). The three groups then were entered into Tobit equations in hierarchical fashion to assess the unique or independent variance accounted for by each cluster. Three different equations were created with one domain omitted from each equation. A log likelihood ratio statistic was computed to compare the explanatory power of these reduced models with the complete model to assess the independent strength of the omitted cluster. The null hypothesis is that the omitted set of variables has no impact on violence probabilities. Results of the Tobit analysis indicated that the physiological set of variables had a significant effect on violence (log likelihood ratio = 28.58, p < .0001), as did the social domain (log likelihood ratio = 24.46, p < .0001). Interestingly, as a group the psychological variables did not have a statistically significant independent effect on violence probability.
As noted above, previous research has suggested interactions between certain variables; based on this research literature, several interaction terms were created, and the dependent variable was regressed on these: testosterone x alcohol use, prolactin x alcohol use, testosterone x prolactin, hostility x alcohol use, hostility x prolactin, testosterone x hostility, and relationship quality x alcohol use. These interaction terms were tested individually and entered following their corresponding main effects. However, none 
DISCUSSION
The findings from these analyses provide some support for a biopsychosocial approach to the understanding of domestic violence. When examined separately, each conceptual domain was significantly related to the dependent measure. In the full model, however, only the biological and social domains were statistically significant. Further, no significant interactions were found between any of the biological, psychological, and social context variables. It is interesting to note the relative independence of measures representing the three conceptual domains in this study. The biological variables were not significantly related (Pearson's r) to any of the social or psychological variables, nor were any of the hypothesized interactions significant. Similarly, while the social and the psychological variables were interrelated within their respective domains, there were few significant relationships between variables across their domains, and again no significant interaction terms. These findings would suggest an independent effect of the various domains on male aggression toward wives in this study. Also, such findings would support a linear relationship between the independent variables and domestic violence in contrast to those preliminary studies that have found interaction effects across conceptual domains. It should be noted here that the lack of interaction effects may have been due to a number of factors, including the use of a relatively small sample, as well as the appearance of restricted variance in some of the measures utilized in this study. Selectivity cannot be ruled out given that causation cannot be determined.
The data indicate that the social cluster constituted the best set of predictors, providing support for a life events perspective on domestic violence. In particular, family income and relationship quality were found to constitute a combined set of stressors and resources that predicted a sizable effect on the dependent measure. Additionally, in the zero-order correlations, the life events measure was significantly related to domestic violence. Given the strong relationship between family income and violence probability found in this study, an alternative hypothesis was tested. This hypothesis was based on research that suggests that family income is highly related to domestic violence and thus might overshadow other variables. Hence, a stepwise Tobit analysis controlling for family income was conducted. This analysis did not result in a change in the previously identified significant predictors in the Tobit model with all variables entered.
Additionally, the strong association between relationship quality and violence probability prompted further analysis based on research that suggests an "extent of interaction" hypothesis (cf. Murphy & Cascardi, 1993) Testosterone did approach significance and might have been significant with greater variability within the measure. In general, the mean scores were very low-a mean of 4.18 compared with the normal range of 3.6 ng/ml to 9.9 ng/ml. Only two men scored above the normal range. However, testosterone was significant when the physiological cluster was assessed separately. Prolactin, as a measure of serotonin, was likewise not related to male violence, perhaps also due to its low variability, well within normal range. In addition, prolactin may not have been the best proxy for serotonin because it does not vary as much among males; however, far more intrusive measures are required to obtain other indices of serotonin. The hypothesized interactions between and among these and other variables were also limited by the prolactin and testosterone scores of this particular sample, as noted above. Perhaps the hypothesized interaction effects are dependent on acute inges-tion of alcohol along with higher levels of testosterone and/or prolactin. It should be noted that the subjects were also tested for marijuana and cocaine use. Urinalysis indicated that only negligible levels of marijuana were present in two nonviolent subjects, and no marijuana or cocaine use was indicated in the violent subjects. Prescription drug use was minimal in each group. Reported comorbidity rates regarding polydrug use and violent acts (Hayes & Emshoff, 1993 ) underscore how the lack of illegal drug ingestion becomes a further indication of the restricted range of individual and interpersonal functioning levels in the present sample.
When examined separately, the psychological domain also accounted for a significant effect on the dependent measure, with hostility as the only variable significantly related to domestic violence. Hostility could be perceived either as a direct effect or as a response to stressors (negative life events, relationship quality, and family income) with which they were correlated. However, none of the variables within the psychological domain were significant in the combined model. For some researchers and practitioners alike, there is often concern when biological factors are examined in relation to dysfunctional behavior that such findings might be used to absolve individual responsibility. Similarly, the examination of psychopathology as an underlying mechanism of family violence has been criticized for conceptualizing violent behaviors within the family as only extreme responses and abnormal behaviors. It is hoped that such concern has been minimized by the study's intent of integrating both psychological and biological perspectives with the more thoroughly studied social factors.
Indeed, the findings of the study indicate that the best estimates of violence probability are the social variables, given a sample where scores on the variables within both biological and psychological domains were largely within normal range. These findings are consistent with many other studies cited above that have generated evidence regarding the primacy of social context variables, and in a sense they argue against the necessity for a biopsychosocial approach to domestic violence. Also, the biopsychosocial perspective holds that it is not simply the summative relationships but also the interactive relationships among biological, psychological, and social context variables that fully explain phenomena related to health and pathology (Engel, 1977; McDaniel et al., 1992) . Hence, further disputation of this approach is evidenced through the lack of significant interactions found between variables representing the three domains of the model. In certain ways, then, the influence of biological and psychological factors on violence probability estimates may be seen as secondary to and perhaps dependent on social context variables.
Further advancements in empirical efforts will also need to occur if researchers are to remain consistent with the holistic biopsychosocial model. For instance, it would have been preferable to have studied other members of the male's family or community system. Data were available from the wives on many measures and were indeed used in the compilation of the violence score. However, due to sample size restrictions and the interest in individual factors that previous literature has related to domestic violence, a more expansive analysis was not conducted.
This study was also limited by its cross-sectional design, which did not allow for causal inferences. Researchers have generally neglected to examine the temporal relationships between wife abuse and characteristics correlated with it; thus it cannot be established whether correlates are risk factors or merely consequences of abuse (Sedlak, 1988) . A longitudinal analysis also would have allowed for better detection of possible interactions of study variables. For example, it was not possible to examine Lindman et al.'s (1992) conclusion that high levels of testosterone are thought to precede alcohol abuse, with chronic alcohol use then resulting in lower testosterone levels.
Self-report is always a limitation in studies of sensitive topics. However, this study made some attempts to compensate for this limitation by using couple scores on the CTS and by using biological indicators, including the CDTect alcohol screening device, which do not rely on self-report. It is hoped that the use of clinically trained interviewers limited the influence of social desirability in the administration of the SCL-90/Brief Symptom Inventory.
In some respects, the ability to translate this study's findings into treatment and policy considerations is a difficult task. This is especially true in light of the antagonism that has existed historically between domestic violence researchers and victim advocates (Gelles, 1994) . However, it is believed that the biopsychosocial model offered here may at the very least be a small but significant step toward the utilization of the "contextual approach" advanced by Jacobson (1994a Jacobson ( , 1994b ), a perspective that advances an inclusive and ecological viewpoint regarding the study of relationships that contain interactions of violence. 
